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 .VI  NASAHABMEP NAD LISAH  
 
 .1.4  mumU isidnoK  
  nakanaskalid ini naitileneP  inatep nahal id  netapubaK sapmeK natamaceK
riliH irigardnI  .  naigabid katelret riliH irigardnI netapubaK  uaiR isnivorP natales
hayaliw saul ikilimem nad nahalibmeT halada aynatok ubi nagned   .²mk 79,218.81
 natamaceK halada riliH irigardnI netapubaK id ada gnay natamacek utas halaS
sapmeK mk 05,463 hayaliw saul ikilimem sapmeK natamaceK . 2  naadaeK .
 atres iagnus napadne nad tubmag hanat irad iridret raseb naigabes gnay aynhanat
awar -  hanat nakidajid tapad gnay talkoc nad ubalek ,matih anrawreb ,awar
 .)8102 ,riliH irigardnI netapubaK SPB( gnades isakifisalk nagned nainatrep  
  nubek laera sauL  ini naitilenep adap sanan ah 2 ±   sifargoeg  katel nagned
 UL”94.61’33º0 nad TB”74.65’05º201  utiay sanan epitoneg tapme tapadret anamid
epitoneg   ,akgnaB epitoneg   ,neeuQ epitoneg   nad ,udaM epitoneg  rubuB   gnay
 apalek namanat nagned iras gnapmut araces manatid 01 rumureb halet gnay -  51
 .m 5,1 manat karaj nagned nuhat  .uayap tubmag gnologret ini sanan nubek laerA
 aguj ipatet ajas najuh ria irad aynah kadit ria tisoped naktapadnem uayap tubmaG
marag awabmem gnay iagnus ria nasapmil irad - noitak apureb larenim marag -
 .)0102 ,sakiD( gM nad ,aC ,K asab noitak  aynkutnebmep nagnukgnil nakrasadreB
 tubmag utiay negopot tubmag nagnolog maladek kusamret ini sanan nubek laera
id kutnebret gnay  gnasap ria nagnukgnil  tual/iagnus  .  irigardnI netapubaK ateP
riliH   nad l  nubek isako riliH irigardnI netapubaK sapmeK natamaceK id sanan  
1.4 rabmaG adap tahilid tapad . 
  
 .1.4 rabmaG riliH irigardnI netapubaK ateP   nad  id sanaN nubeK isakoL
natamaceK  sapmeK  riliH irigardnI netapubaK . 
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 .2.4  fitatilauK retkaraK  
 anahredes neg helo nakiladnekid gnay retkarak halada fitatilauk retkaraK
 nad )neg aud uata utas(  tagnas  rukuyS( nagnukgnil helo ihuragnepid ilakes tikides
kkd .,  .)2102 retkarak padahret natamagnep lisaH -  irad sanan fitatilauk retkarak
ek epitoneg tapme   .2.4 lebaT nad .1.4 lebaT malad nakijasid  
fitatilauk retkarak aparebeB  ikilimem   epitoneg tapmeek aratna naamasek
utiay  ,nahubmutrep epit   anraw ,agnub kapolek anraw ,agnub aetkarb naadarebek
ek haub anraw naataremek ,agnub atokham isatneiro ,agnub atokham gnatam akit , 
ad n haub kitnib naadarebek  , nakgnades   adebreb gnay retkarak  adap tapadret
retkarak   ,nuad anraw aetkarb anraw  agnub  mulebes haub anraw ,haub kutneb ,
 naakumrep ,haub atam liforp ,sigoloisif gnatam iapacnem haub anraw ,gnatam
gad anraw ,haub atam  .haub atokham kutneb nad ,haub iakgnat anraw ,haub gni  
 
.1.4 lebaT   fitatilauK retkaraK naamasreP natamagneP lisaH  epitoneG tapmE
sanaN   id riliH irigardnI netapubaK sapmeK natamaceK  
oN   retkaraK
fitatilauK  
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.2.4 lebaT   fitatilauK retkaraK naadebreP natamagneP lisaH  epitoneG tapmE
sanaN   id riliH irigardnI netapubaK sapmeK natamaceK  
oN   retkaraK
fitatilauK  
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 .1.2.4  ,nuaD anraW ,nahubmutreP epiT  agnuB aetkarB naadarebeK , d  na
agnuB aetkarB anraW  
rep mumu araceS epitoneg tapmeek nahubmut   .kaget halada sanan namanat
 neisife hibel naka anerak sanan namanat kutnu laedi airetirk nakapurem kageT
 sesorp utnabmem malad lamitpo hibel aggnihes irahatam ranis naamirenep malad
.)8002 ,itayluM( sisetnisotof   nahubmutrep epiT epitoneg   ,akgnaB epitoneg   ,neeuQ
epitoneg   nad ,udaM epitoneg  rubuB  2.4 rabmaG adap tahilid tapad . 
    
   
 nahubmutreP epiT .2.4 rabmaG ,akgnaB epitoneG )a(  ,neeuQ epitoneG )b(  
(c .rubuB epitoneG )d( nad ,udaM epitoneG )  
 
 gnay nuad anraW toneg tapmeek irad itamaid i ep   nakkujnunem  adebreb
anamid  g  nariggnip nagned uajih nuad anraw iaynupmem akgnaB epitone
naharemek   roks nagned 4/4 YG5  uajih nuad anraw iaynupmem neeuQ epitoneg ,
gninuk kitnib nagned   roks nagned 8/5 YG5.2 aynupmem udaM epitoneg ,  anraw i
 hagnet nagned uajih nuad  nuad naharemek   roks nagned 4/3 YG5  epitoneg nad ,
nakarepek uajih nuad anraw iaynupmem rubuB   roks nagned 8/6 YG5.7  .
 tapad nahubmut sinej utaus nuad anraw awhab nakatagnem )7002( omopeosortijT
t tapmet naadaek turunem habureb  nagned aynnagnubuh ilakes tare nad aynhubmu
 sata isis adap nuad anraw aynmumu adap nad naraniynep ,nanakam ,ria naidesrep
 uata ,nicil ,uajih hibel kapmat sata isis aynasaib ,adebreb salej hawab nad
 
  
)a(  b( ) 
c( ) d( ) 
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 .nuad hawab isis anraw nagned nakgnidnabid akij talikgnem  nuad anraW epitoneg  
 ,akgnaB epitoneg   ,neeuQ epitoneg   nad ,udaM epitoneg  rubuB   adap tahilid tapad
3.4 rabmaG . 
             
 nuaD anraW .3.4 rabmaG ,akgnaB epitoneG )a(  ( ,neeuQ epitoneG )b( c epitoneG )  
nad ,udaM  .rubuB epitoneG )d(  
 
 aut harem anrawreb akgnaB epitoneg adap aetkarb anraW  roks nagned  R5
01/5  nakgnades  epitoneg adap   ,neeuQ epitoneg   nad udaM epitoneg   rubuB
harem anrawreb   ukub maladid roks adebreb ipatet  llesnum  stnalp rof strahc roloc
seussit   utiay  R5 6/  ,01/6 R5 ,8  R5 7/6  .  anraW epitoneg   ,akgnaB epitoneg   ,neeuQ
epitoneg   nad ,udaM epitoneg  rubuB  4.4 rabmaG adap tahilid tapad . 
   
   
 agnuB aetkarB anraW .4.4 rabmaG ,akgnaB epitoneG )a(  ,neeuQ epitoneG )b(  
(c  epitoneG ) .rubuB epitoneG )d( nad ,udaM  
    
)a(  b( ) c( ) d( ) 
)a(  b( ) 
c( ) d( ) 
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 .2.2.4  agnuB kapoleK anraW ,  isatneirO nad ,agnuB atokhaM anraW
agnuB atokhaM  
agnub kapolek anraW   utiay amas epitoneg aumes adap k uajih/nauajihe  
 01/6 YG5 utiay udaM epitoneg nad akgnaB epitoneg aratna roks adebreb ipatet
 nad 01/6 YG5  nakgnades , epitoneg  neeuQ  rubuB epitoneg nad   utiay amas  YG
8/6  anerak uajih anrawreb aynmumu gnay raul naigab nakapurem agnub kapoleK .
 utkaw amaturet agnub ignudnilem kutnu isgnufreb nad nuad irad isakifidom
( )rakem muleb( pucnuk hisam agnub rtijT )7002 ,omopeoso  .  atokham anraW
agnub   utiay amas p hitu - ugnu   nad akgnaB epitoneg aratna roks adebreb ipatet
 utiay neeuQ epitoneg 6/3 PR5   nad 4/3 PR 5   nakgnades epitoneg   nad udaM
epitoneg  rubuB   utiay amas 6/5 PR5  atokham anraw nad agnub kapolek anraW .
 agnub g epitone   ,akgnaB epitoneg   ,neeuQ epitoneg   nad ,udaM epitoneg  rubuB  
.5.4 rabmaG adap tahilid tapad  
         
 agnuB atokhaM anraW nad agnuB kapoleK anraW .5.4 rabmaG  epitoneG )a(
,akgnaB  ( ,neeuQ epitoneG )b( c  ,udaM epitoneG ) epitoneG )d( nad  
.rubuB  
 
  .akubret utiay amas epitoneg paites adap agnub atokham isatneirO
 malad halebes id katelret gnay agnub nasaihrep nakapurem agnub  atokhaM
 ,raseb narukureb ,magar akenareb gnay anraw iaynupmem aynasaib  nad kapolek
.murah uabreb nad   aggnares naitahrep kiranem kutnu anugreb agnub atokhaM
 sesorp utnabmem naka agnub adap paggnih gnay aggnares naadarebek anamid
 .)3102 ,itnasoR( nakubreynep  agnub atokham isatneirO epitoneg   ,akgnaB
)a(  b( ) c( ) d( ) 
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epitoneg   ,neeuQ epitoneg   nad ,udaM epitoneg  rubuB  id tapad  rabmaG adap tahil
6.4 . 
   
            
 agnuB atokhaM isatneirO .6.4 rabmaG ,akgnaB epitoneG )a(  ,neeuQ epitoneG )b(  
(c .rubuB epitoneG )d( nad ,udaM epitoneG )  
 
 .3.2.4  gnataM mulebeS hauB anraW ,hauB kutneB ,  iapacneM hauB anraW
gnataM akiteK hauB anraW naataremeK nad ,sigoloisiF gnataM  
 haub kutneB irad   akgnaB epitoneg  utiay amas udaM epitoneg nad
tucurek haub kutneb iaynupmem  ( lacinoc )  irad licek hibel sata naigab utiay
 ,hagnet nad hawab naigab  epitoneg neeuQ  haub kutneb iaynupmem   sirdnilis
,gnicnurem kaga haub gnuju nagned   nad  epitoneg  haub kutneb iaynupmem rubuB
 sirdnilis haub kutneB .majat nagned gnicnurem aynhaub gnuju gnay sirdnilis
ka anerak nahalo sanan kutnu amaturet sanan haub kutnu laedi epit idajnem  na
 haub naigab kaynab naka kadit nad nagnelagnep sesorp malad hadumrepmem
 gnaubret gnay  .)8002 ,itayluM(  haub kutneB epitoneg   ,akgnaB epitoneg   ,neeuQ
epitoneg   nad ,udaM epitoneg  rubuB  7.4 rabmaG adap tahilid tapad . 
 
)a(  b( ) 
c( ) d( ) 
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 hauB kutneB .7.4 rabmaG ,akgnaB epitoneG )a(  ( ,neeuQ epitoneG )b( c epitoneG )  
.rubuB epitoneG )d( nad ,udaM  
 
gnatam mulebes haub anraW   irad  nakiju id gnay epitoneg tapmeek
adebreb anamid ,   adap  akgnaB epitoneg h harem aetkarb nagned namatihek uaji  
oks nagned  r 2/3 G5.2  epitoneg ,  neeuQ anrawreb   uajih  nakarepek  aetkarb nagned
naegnaroek karep uajih   roks nagned 2/4 YG5.7 ,  epitoneg  udaM anrawreb  h aji u 
naharemek egnaro aetkarb nagned namatihek   roks nagned 2/7 G5 , nad  epitoneg  
 rubuB anrawreb  aut uajih  aetkarb nagned  aut uajih  2/6 YG5.7 roks nagned .  anraW
 gnatam mulebes haub epitoneg   ,akgnaB epitoneg   ,neeuQ epitoneg   nad ,udaM
epitoneg  rubuB  8.4 rabmaG adap tahilid tapad . 
)a(  b( ) c( ) d( ) 
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 gnataM mulebeS hauB anraW .8.4 rabmaG  )a( ,akgnaB epitoneG  epitoneG )b(  
( ,neeuQ c .rubuB epitoneG )d( nad ,udaM epitoneG )  
      
sigoloisif gnatam iapacnem haub anraW   anrawreb akgnaB epitoneg adap
 ,2/3 G5.7 roks nagned namatihek aut uajih  anrawreb neeuQ epitoneg  aut uajih
 nakgnades ,2/7 G5 roks nagned nakarepek  rubuB epitoneg nad udaM epitoneg
 anrawreb utiay amas ripmah gnay anraw iaynupmem  YG5.7 roks nagned aut uajih
 epitoneg tapmeek irad gnatam akitek haub anraw naataremeK .4/6 YG5.7 nad 2/5
 .kiab utiay amas raW  sigoloisif gnatam iapacnem haub an epitoneg   ,akgnaB




     
  
       
)a(  b( ) 
c( ) d( ) 
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 sigoloisiF gnataM iapacneM hauB anraW .9.4 rabmaG  epitoneG )a( ,akgnaB  
( ,neeuQ epitoneG )b( c .rubuB epitoneG )d( nad ,udaM epitoneG )  
 
 .4.2.4   ataM naakumreP nad ,hauB ataM liforP ,hauB kitniB naadarebeK
hauB  
  haub atam liforP .ada kadit epitoneg paites adap haub kitnib naadarebeK
 kutnu nakgnades atar utiay amas udaM epitoneg nad akgnaB epitoneg adap
 adap haub atam naakumreP .lojnonem halada rubuB epitoneg nad neeuQ epitoneg
mas udaM epitoneg nad akgnaB epitoneg  epitoneg kutnu nakgnades raseb utiay a
 nad haub atam liforP .gnades halada rubuB epitoneg nad neeuQ  atam naakumrep
 haub epitoneg   ,akgnaB epitoneg   ,neeuQ epitoneg   nad ,udaM epitoneg  rubuB  
01.4 rabmaG adap tahilid tapad . 
)a(  b( ) 
c( ) d( ) 
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 hauB ataM naakumreP nad hauB ataM liforP .01.4 rabmaG ,akgnaB epitoneG )a(  
( ,neeuQ epitoneG )b( c .rubuB epitoneG )d( nad ,udaM epitoneG )  
 
 .5.2.4   kutneB nad ,hauB iakgnaT anraW ,kasaM hauB gnigaD anraW
hauB atokhaM  
 gninuk akgnaB epitoneg kutnu haub gnigad anraW  roks nagned nasameek
21/8 Y5 neeuQ epitoneg haub gnigad anraw kutnu gninuk ,   roks nagned 01/8 Y5  ,
 anrawreb rubuB epitoneg nad udaM epitoneg haub gnigad anraw kutnu nad
5 roks nad 8/8 Y5 roks nagned tacup gninuk 6/8 Y  .  iagabes isgnufreb haub gnigaD
 .nanakam nagnadac iagabes nad ijib gnudnilep  haub gnigad anraW epitoneg  
 ,akgnaB epitoneg   ,neeuQ epitoneg   nad ,udaM epitoneg  rubuB   adap tahilid tapad
11.4 rabmaG . 
      
 hauB gnigaD anraW .11.4 rabmaG ,akgnaB epitoneG )a(  ,neeuQ epitoneG )b(  
(c .rubuB epitoneG )d( nad ,udaM epitoneG )  
)a(  b( ) c( ) d( ) 
)a(  b( ) c( ) d( ) 
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aut uajih haub iakgnat anraw ikilimem akgnaB epitoneG   YG5 roks nagned
6/4  nad neeuQ epitoneg , epitoneg  uajih haub iakgnat anraw ikilimem udaM  
gninuk kitnib nagned   roks nagned 01/6 YG5.2   nad 01/8 YG5.2  anraw nakgnades ,
uajih/nauajihek anrawreb rubuB epitoneg adap haub iakgnat   roks nagned  YG5
01/6  .  .gnatab nagned haub nakgnubuhgnem kutnu isgnufreb haub iakgnaT  anraW
 haub iakgnat epitoneg   ,akgnaB epitoneg   ,neeuQ epitoneg   nad ,udaM epitoneg  
rubuB  21.4 rabmaG adap tahilid tapad . 
    
 hauB iakgnaT anraW .21.4 rabmaG ,akgnaB epitoneG )a(  ,neeuQ epitoneG )b(  
(c .rubuB epitoneG )d( nad ,udaM epitoneG )  
  
 haub atokham kutneB akgnaB epitoneg kutnu   halada s  nagned sirdnili
tabel gnuju  haub atokham kutneb ikilimem rubuB epitoneg nad neeuQ epitoneg ,
 utiay amas gnay  kutnebreb udaM epitoneg kutnu nakgnades ,gnajnap tucurek
 nad tucurek tucurek  gnajnap .  haub atokham kutneB epitoneg  naB  ,akg epitoneg  
 ,neeuQ epitoneg   nad ,udaM epitoneg  rubuB  .31.4 rabmaG adap tahilid tapad  
 
)a(  b( ) c( ) d( ) 
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 hauB atokhaM kutneB .31.4 rabmaG ,akgnaB epitoneG )a(  ,neeuQ epitoneG )b(  
(c pitoneG ) .rubuB epitoneG )d( nad ,udaM e  
 
 .3.4  fitatitnauK retkaraK  
 tafiS .neg kaynab helo nakiladnekid gnay tafis nakapurem fitatitnauk tafiS  
narukugnep nagned itilet araces nakutnetid tapad fitatitnauk  k nad  ini retkara
rukuyS( nagnukgnil helo ihuragnepid kaynab  kkd ,.  .)2102   lisah 2 naripmaL adaP
 sisilana isalutpaker  kidis magar   tapadret itamaid gnay retemarap hurules adap
.itamaid gnay lepmas padahret atayn adebreb kadit nad nakifingis gnay naadebrep  
  atayn adebreb kadit nakkujnunem itamaid gnay retemarap hurules iraD
ilaucek   namaladek ,atokham nuad halmuj ,atokham tobob ,gnatab sanut halmuj
( nakamid tapad gnay haub naigab esatnesrep nad ,atam trap elbide  gnay )
 rasikreb ijuid gnay lepmas ratna namagarek neisifeoK .atayn kadit nakkujnunem
 aratna 8, 04 - 62 , 30 ret neisifeok ialiN .%  retemarap adap tapadret hadne  esatnesrep
( nakamid tapad gnay haub naigab trap elbide  )  iggnitret neisifeok ialin nakgnades
 sanut halmuj retemarap adap tapadret haub rasad . 
)a(  b( ) 
c( ) d( ) c( ) 
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 .1.3.4  ,nuaD gnajnaP ,namanaT iggniT  nuaD rabeL , d nuaD halmuJ na  
 magar kidis lisaH  rabel ,nuad gnajnap ,namanat iggnit retemarap adap
 gnay epitoneg ratna nakifingis adebreb nakkujnunem nuad halmuj nad ,nuad
.nakijuid  ataR - atar  ,nuad rabel ,nuad gnajnap ,namanat iggnit  nad   nuad halmuj
adap tahilid tapad  .3.4 lebaT  
 
.3.4 lebaT   ataR - atar   ,nuaD rabeL ,nuaD gnajnaP ,namanaT iggniT  nad lmuJ ha  
 nuaD  id sanaN namanaT natamaceK  irigardnI netapubaK sapmeK  
riliH  
sanaN epitoneG   iggniT





nuaD halmuJ  
)ialeh(  
 epitoneG akgnaB  121 , 02 a ± 11 , 86  101 , 08 a 13,11±  4, 45 c 15,0±  03,83 b 51,8±  
epitoneG  neeuQ  901 , 60 b ± 60,41  68 4, 7c 12,11±  5, 54 b 27,0±  71,43 b 30,9±  
udaM epitoneG  011 , 81 b 76,01±  39 , 09 b 88,7±  6, 94 a 56,0±  77,05 a 95,9±  
epitoneG  rubuB  601 , 07 b 55,9±  98 , 33 cb  53,9±  4, 27 c 78,0±  79,43 b 52,7±  
 gnay naadebrep nakujnunem amas gnay rulaj uata sirab adap adebreb gnay pirksrepuS :nagnareteK  
 .)%5<P( atayn  
 
 nuad gnajnap nad namanat iggnit ikilimem akgnaB epitoneg sanaN
02,121 utiay iggnitret ± 11 , 86  08,101 nad mc 13,11±   epitoneg nakgnidnabid mc
 .aynnial ini natamagnep lisah irad idajret gnay naadebreP   nanikgnumek
gnisam adap kiteneg tafis naadebrep helo nakbabesid -  gnay epitoneg gnisam
nakijuid itnayilirpA  .  )6102( .kkd  k awhab nakatagnem  tapadret gnay namagare
 utas malad .nagnukgnil nad kiteneg namagarek helo nakbabesid tapad seiseps  
 iskaretnireb aynmumu nagnukgnil uata kiteneg rotkaf tabika iagabes naamagareK
 namanat epitonef nalipmanep ihuragnepmem malad aynnial nagned utas
k irad namanat iggniT .)5102 ,.kkd itawarihdnI( e epitoneg tapme  turutreb araces -
 halada turut 02,121 86,11±  81,011 ,mc 76,01±  0,901 ,mc 60,41±  nad ,mc 6
07,601 55,9±  mc ek irad sanan nuad gnajnaP .  epitoneg tapme  rasikreb ijuid gnay
 aratna 12,11±74,68 - 13,11±08,101  .mc   nakatagnem )3102( riboS nad itawayrA
 awhab  kadit nad kaget aynnuad utiay laedi gnay sanan nuad nahubmutrep epit
.haber hadum   pakgnanem kaynab hibel naka kaget hubmut iridreb gnay sanaN
 kaynab naka gnajnap gnay sanan nuad nad irahatam ranis gnabmoleg
 .)5002 ,idnafrI( kednep gnay nuad adap irad liforolk gnudnagnem  
adebreb epitoneg ratna nuad halmuj nad nuad rabeL  races nakifingis  a
 anamid ,kitsitats epitoneg  M 6 rabelret nuad ikilimem uda ,  nad mc  56,0±94  halmuj
 43  
 
 nuad 05 kaynabret , 95,9±77  ,ialeh   adap tapadret licekret nuad rabel nakgnades
4 utiay rubuB nad akgnaB epitoneg , 4 nad mc 15,0±45 ,  nuad halmuJ  .mc 78,0±27
epitoneg  ubuB ,akgnaB itsitats araces adebreb kadit neeuQ nad r k  rasikreb utiay
43 , 30,9±71 - 83 , 51,8±03  .namanat/ialeh   ,namanat iggnit )8002( noitusaN turuneM
 kadit iskeles airetirk iagabes nakidajid tapad nuad gnajnap  nad ,nuad halmuj
.haub tobob naktakgninem kutnu gnusgnal   
 
4  .2.3.  gnataB retemaiD  , hauB rasaD sanuT halmuJ  ( pilS  ,)  sanuT halmuJ
hauB iakgnaT  ( sapaH  ,) gnataB sanuT halmuJ  ( toohS ,)   halmuJ nad
nakanA  ( rekcuS ) 
gnatab retemaiD  ,haub rasad sanut halmuj ,  sanut halmuj iakgnat  haub nad ,  
adebreb nakkujnunem nakana halmuj  s nakijuid gnay epitoneg ratna nakifingi  ,
 gnatab sanut halmuj nakgnades  .atayn adebreb kadit ataR - atar   ,gnatab retemaid
haub iakgnat sanut halmuj ,haub rasad sanut halmuj ,gnatab sanut halmuj ,   nad
 .4.4 lebaT adap tahilid tapad nakana halmuj  
 
4.4 lebaT  .  taR a- atar   sanuT halmuJ ,hauB rasaD sanuT halmuJ ,gnataB retemaiD
hauB iakgnaT ,  ,gnataB sanuT halmuJ  namanaT nakanA halmuJ nad
 id sanaN natamaceK  irigardnI netapubaK sapmeK  riliH  
















( toohs ) 
 halmuJ
nakanA  
( rekcus ) 










epitoneG  neeuQ  88,6 b 
86,0±  


















epitoneG  rubuB  00,6 c 
79,0±  
0 00, c 





0 00, b 
0± 00,  
 gnay naadebrep nakujnunem amas gnay rulaj uata sirab adap adebreb gnay pirksrepuS :nagnareteK  
 .)%5<P( atayn  
 
 adap utiay raseb gnilap gnay sanan epitoneg tapmeek irad gnatab retemaiD
 adap nakgnades mc 43,1±07,7 rasebes udaM epitoneg epitoneg   ikilimem rubuB
 .mc 79,0±00,6 utiay licekret gnay gnatab retemaid  
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G sanaN akgnaB epitone   ,haub rasad sanut halmuj ikilimem uj  sanut halm
haub iakgnat , nakana halmuj nad  kaynab hibel  akgnidnabid n toneg agit i aynnial ep  
atar nagned - turutreb atar - 33,1±32,1 turut  sanut 0 , , 63,1±39  ,sanut  86,0±34,0 nad  
sanut . ( haub rasad sanuT pils  gnuju uata haub rasad irad raulek gnay sanut halada )
ub  02 rumu adap haubreb tapad haub rasad sanut irad lasareb gnay namanaT .ha
( manat haletes nalub nanubmaT 102 , 2  .)  
 haub iakgnat sanut halmuJ n adap sana   epitoneg   rubuB nad ,udaM ,neeuQ
gnisam anamid ,kitsitats araces adebreb kadit - toneg gnisam i limem aynah ep  iki
0 rasikreb haub iakgnat sanut halmuj , 81,0±30 -0, .gnatab/sanut 53,0±31   sanuT
 haub iakgnat ( sapah )  gnay namanaT .haub iakgnat adap uata iakgnat irad lucnum
 nalub 81 rumu adap haub naklisahgnem tapad haub iakgnat sanut irad lasareb
rtifaS( i  .)5102 ,  
 .atayn adebreb kadit epitoneg tapmeek irad gnatab sanut halmuJ ataR -  atar
j rasikreb gnatab sanut halmu  aratna  70,1 35,1± - 76,1  69,0±  gnatab sanuT .sanut
( toohs )  sata id katelret gnay naigab id gnatab adap hubmut gnay sanut nakapurem
hanat naakumrep  ( ,.kkd iraS  4102 .)   
 nakana halmuJ n adap sana   epitoneg  araces adebreb udaM nad neeuQ
 nakana halmuj ikilimem aynah neeuQ epitoneg anamid kitsitats  52,0±70,0
 74,0±03,0  nakana halmuj ikilimem udaM epitoneg adap nakgnades nad   kutnu
adit nakana sanut halmuj rubuB epitoneg  .iumetid k  nakana sanuT  ( rekcus ) 
 namanaT .hanat naakumrep hawab irad hubmut gnay sanan nakana nakapurem
 nenap iapmas manat irad  utkaw nakulremem nakana sanut  irad lasareb gnay
41 ratikes - nalub 71  ( 5002 ,anitsugA .)  
 
 .3.3.4  B tobo  B ,atokhaM nagned hauB tobo  atokhaM apnat hauB ,  gnajnaP
hauB retemaiD nad ,hauB  
B tobo  b ,atokham nagned haub tobo  ,haub gnajnap ,atokham apnat haub  
 haub retemaid nad nakifingis adebreb nakijuid gnay epitoneg ratna . epitoneG  
 rubuB nad udaM b ikilimem tobo  atokham nagned haub   gnilap atokham apnat nad
atar nagned utiay raseb - turutreb atar - turut  1 577 g 80,272±   nad 0851 00,   43,752±  g
.)4.4 lebaT(   atokham nagned haub toboB  rubuB nad udaM epitoneg  nakrasadreb
 naruku maladek kusamret halada INS airetirk 5 b anamid tobo   haub nagned  
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kham  aratna rasikreb ato 1051 - 0081  g b ,  atokham nagned haub tobo  epitoneg
( 7 naruku maladek kusam akgnaB 1011 - 0031   nagned haub tobob kutnu nad ,)g
 atokham  epitoneg 109 aratna rasikreb 8 naruku maladek kusam neeuQ - g 0011  .
ataR - atar  b tobo  b ,atokham nagned haub tobo   haub t atokham apna  ,  ,haub gnajnap
 retemaid nad haub  .5.4 lebaT adap tahilid tapad  
 
  .5.4 lebaT  ataR - atar  B tobo  B ,atokhaM nagned hauB tobo   hauB t atokhaM apna , 
 retemaiD nad ,hauB gnajnaP  id sanaN hauB natamaceK   sapmeK
irigardnI netapubaK  riliH  
epitoneG  sanaN  B tobo   haub
 nagned
)g( atokhaM  




)mc( hauB  
 retemaiD
)mc( hauB  
 epitoneG akgnaB  0521 00, b 
00,003±  
0401 00, b 
60,952±  
55,51 b 43,2±  87,9  b 19,0±  
epitoneG  neeuQ  0901 00, b 
98,261±  
729 00, b 
30,881±  
05,71 b 00,2±  48,8 b 11,1±  
udaM epitoneG  5771 00, a 
80,272±  
0851 00, a 
43,752±  
54,61 b 97,1±  18,11 a 76,0±  
epitoneG  rubuB  0061 00, a 
48,244±  
4841 00, a 
73,454±  
52,32 a 01,3±  27,9 b 42,1±  
 gnay naadebrep nakujnunem amas gnay rulaj uata sirab adap adebreb gnay pirksrepuS :nagnareteK  
 .)%5<P( atayn  
 
 airetirk nakrasadreb rubuB nad udaM epitoneg atokham apnat haub toboB
 rasikreb atokham apnat haub tobob anamid 4 naruku maladek kusamret INS
 aratna 1931 - g 0571  akgnaB epitoneg atokham apnat haub tobob lisah nakgnades ,
 nagned 6 naruku maladek kusamret akgnaB epitoneg anamid adebreb neeuQ nad
 rasikreb atokham apnat haub tobob 1201 -  0711  haub tobob neeuQ epitoneg nad g
( 7 naruku maladek kusam atokham apnat 188 -  0201 )g  )2002( iraS turuneM .
 nagned namanat helo naklisahid  raseb gnay haub naruku awhab nakatagnem
 anerak idajret ini lah ,raseb gnay kujat retemaid nad kaynab gnay nuad halmuj
 gnay tatnisotof naklisahgnem naka namanat utaus adap kaynab gnay nuad halmuj
aynab  kiab nagned ayahac amirenem tapad raseb gnay kujat retemaid nad alup k
.kiab nagned nalajreb sisetnisotof sesorp aggnihes  
ek kutnu haub gnajnaP epitoneg tapme   adebreb lisah nakkujnunem
s  adap anamid nakifingi rubuB epitoneg  y gnajnapret haub gnajnap ikilimem  utia
52,32  adap tapadret kednepret haub gnajnap nad mc 01,3± akgnaB epitoneg   utiay
1 55,5   57,31> haub gnajnap ikilimem akij 1 salek nakirogatak id hauB .mc
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 netapubaK sapmeK natamaceK id sanan nad )5102 ,irtifaS tic 2991 ,oybideoS(
ek kusamret riliH irigardnI  iapacnem haub gnajnap ikilimem anerak 1 salek malad
retemaiD .mc 32  haub   haub retemaid nagned atayn adebreb udaM epitoneg
atar anamid ,rubuB epitoneg nad ,neeuQ epitoneg ,akgnaB epitoneg -  retemaid atar
ebes utiay udaM epitoneg helo nakkujnutid rasebret haub .mc 76,0±18,11 ras  
 
 .4.3.4  atokhaM iggniT ,hauB iakgnaT retemaiD ,  ,atokhaM nuaD halmuJ
atokhaM toboB nad  
 atokham iggnit nad haub iakgnat retemaiD  gnay epitoneg tapmeek irad
nakifingis adebreb nakijuid   kutnu nakgnades  tobob nad atokham nuad halmuj
 atokham  .atayn adebreb kadit ataR - atar  aub iakgnat retemaid ,h  atokham iggnit , 
 atokham tobob nad ,atokham nuad halmuj .6.4 lebaT adap tahilid tapad  
 
 .6.4 lebaT  ataR - atar  auB iakgnaT retemaiD ,h  atokhaM iggniT ,  nuaD halmuJ
atokhaM nad ,   namanaT atokhaM toboB id sanaN  natamaceK  sapmeK  
irigardnI netapubaK  riliH  
sanaN epitoneG  retemaiD  
 iakgnaT








)g( atokhaM  
 epitoneG akgnaB  14,2 b 04,0±  57,22 a 70,7±   08,141 13,22±  591  00, 06,59±  
epitoneG  neeuQ  45,2 b 72,0±  08,91 a 86,3±   09,731 42,81±  361  00, 07,85±  
udaM epitoneG  25,3 a 56,0±  54,21 b 81,2±   07,431 38,51±  091  00, 46,15±  
epitoneG  rubuB  48,2 b 65,0±  00,41 b 02,3±   01,721 25,31±  621  00, 59,14±  
 gnay naadebrep nakujnunem amas gnay rulaj uata sirab adap adebreb gnay pirksrepuS :nagnareteK  
 .)%5<P( atayn  
     
g sanaN udaM epitone  ret haub iakgnat retemaid ikilimem raseb   utiay
25,3  nad mc 56,0± akgnaB epitoneg  ret haub iakgnat retemaid ikilimem licek   utiay
14,2 .mc 04,0±  nakatagnem )8002( itayluM turuneM   haub iakgnat retemaid awhab
 iakgnat retemaid halada sanan namanat iskeles airetirk malad nakparahid gnay
 raseb nikames nagned anerak nakbabesid tubesret laH .rabel narukureb gnay
rareb iakgnat retemaid  retemaid aynasaib numan ,haub naruku raseb nikames it
 )7002( initsoR uti anerak helO .itah retemaid nagned nagnubuhreb naka iakgnat
 retemaid ada akij nakparahid tagnas sanan naailumep malad awhab naksalejnem
.tipmes itah retemaid ipat rabel gnay iakgnat   
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N  atokham iggnit ikilimem gnay epitoneg halada akgnaB epitoneg sana
57,22 utiay iggnitret 70,7±   nad mc  nagned atayn adebreb kadit  epitoneg neeuQ  .
 ranis nakhadumem ,haub atokham iggnit nikames nakataynem )3002( irudakitA
orp aggnihes ayniapacnem tapad irahatam .kiab gnusgnalreb tapad sisetnisotof ses  
ataR - b atar tobo  atokham  rasikreb  aratna  621 59,14± - 591 06,59±  atar nad g -
721 aratna rasikreb atokham nuad halmuj atar , 01 25,31± - 141 , 08 13,22±  ialeh . 
 kutnu nasamegnep malad ihuragnepmem sanan haub atokham narukU
 arac alup hadum nikames akam ,sanan haub atokham licek nikames ,isatropsnart
 itaidaH( isatropsnart kutnu nasamegnep la te  .)1102 ,.  
 
 .5.3.4   retemaiD ,ataM namaladeK ,itaH   esatnesreP nad B  naiga B  gnay hau
( nakamid tapad E  elbid P tra ) 
D  itah retemai  epitoneg tapmeek adap nakifingis adebreb nakkujnunem
nakgnades ,nakijuid gnay  atam namaladek   tapad gnay haub naigab esatnesrep nad
( nakamid trap elbide )  .atayn adebreb kadit ataR - atar   ,atam namaladek  retemaid
( nakamid tapad gnay haub naigab esatnesrep ,itah trap elbide  ,)  nad haub tobob  
.7.4 lebaT adap tahilid tapad  
 
.7.4 lebaT  ataR - atar   ,ataM namaladeK  ,itaH retemaiD  nad  naigaB esatnesreP
( nakamid tapad gnay hauB trap elbide )  natamaceK id sanaN hauB
eK riliH irigardnI netapubaK sapm  
sanaN epitoneG  maladeK na  
)mc( ataM  
retemaiD  itaH  
)mc(  
 esatnesreP B  naiga B  hau
 nakamid tapad gnay
(e  elbid p tra ) 
 epitoneG akgnaB  75,1  ± 52,0  30,2 c 14,0±  92,57  45,01±  
epitoneG  neeuQ  27,1  ± 71,0  61,2 cb  04,0±  92,67  77,2±  
 epitoneG udaM  55,1  ± 21,0  08,2 a 93,0±  55,18  29,2±  
epitoneG  rubuB  66,1  ± 81,0  64,2 b 23,0±  70,47  82,6±  
 gnay naadebrep nakujnunem amas gnay rulaj uata sirab adap adebreb gnay pirksrepuS :nagnareteK  
 .)%5<P( atayn  
  
 gnay sanan epitoneg tapmeek adap atam namaladeK  aratna rasikreb ijuid
55,1 ± ,0 21 - 27,1 ± 1,0  7 mc .  tagnas gnay lah utas halas nakapurem atam namaladeK
 ini atam namaladeK .naknigniid gnay sanan airetirk nautnenep malad gnitnep
 nikameS .nakamid tapad gnay haub naigab raseb aparebes nagned nagnubuhreb
tam malad  gnaubret gnay haub gnigad naigab kaynab nikames itrareb haub a
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 nakkujnunem ijuid gnay epitoneg tapmeek kutnu itah retemaiD .)8002 ,itayluM(
s adebreb lisah nakifingi ataR . -  udaM sanan epitoneg kutnu itah retemaid atar
08,2 93,0±  64,2 rubuB sanan epitoneg ,mc ± 23,0   neeuQ sanan epitoneg ,mc
61,2 04,0±  30,2 akgnaB sanan epitoneg nad ,mc 4,0± 1  raseb gnay sanan itaH .mc
 tapad kadit nad sarek sanan itah anerak naknigniid kadit gnay retkarak nakapurem
iskeles airetirk aynrasad adaP .)3102 ,riboS nad itawayrA( ismusnokid   haub kutnu
 uata ,licek gnay itah retemaid nagned raseb haub ikilimem gnay halada sanan
 irad gnutnagret alup licek gnay itah retemaid nagned licek haub naruku alup tapad
.)8002 ,itayluM( iridnes uti sanan naailumep naujut   niales itah narukU
elo ihuragnepid  taas adap alibapA .nagnukgnil helo ihuragnepid aguj epitoneg h
 naruku iaynupmem naka naklisahid gnay haub akam ,nahibelreb ria naagnubmep
( raseb gnay itah  itaidaH .kkd 3002 ,   .)  kutnu natamagnep lisaH  esatnesrep b  naiga
b  nakamid tapad gnay hau ( trap elbide )  nagned atayn adebreb kadit nakkujnunem
atar - .% 82,6± 70,47 nad ,% 45,01± 92,57 ,% 77,2± 92,67 ,% 29,2± 55,18 atar   
 
 .4.4  natabarekeK nagnubuH  
 rukuid tapad isalupop uata udividni aud aratna natabarekek nagnubuH
 retkarak halmujes naamasek nakrasadreb retkarak awhab ismusa nagned -  retkarak
kiteneg nanusus naadebrep aynada helo nakbabesid adebreb  )8102 ,ailieM(  .
 esatnesrep nakrasadreb nakopmolegnep awhab nakataynem )7002( initrakuS
mag naklisahgnem itamaid gnay fitatitnauk nad fitatilauk retkarak naamasek  narab
gnisam nakududek -  sugilakes kiteneg karaj ialin ,margodned malad iseska gnisam
 ratna retkarak napirimek uata natabarekek nagnubuh natareek nakkujnunem
.iseska   sisilana aynnakukalid epitoneg ratna natabarekek nagnubuh tahilem kutnU
retsulc A .  sisilan lc  retsu  kutnu naujutreb gnay akitsitats sisilana utaus nakapurem
 gnay kopmolek malad adareb gnay atad aggnih naikimedes atad nakkopmolegnem
 malad adareb gnay atad adap irad negomoh fitaler gnay tafis iaynupmem amas
 .)6102 ,ikianiaM( adebreb gnay kopmolek teS itawai  .kkd  )3102(   nakataynem
halet igolofrom retkarak nakrasadreb udividni naretsulkgnep awhab   awabmem
malad aynsusuhk ,namanat naailumep nataigek malad taafnam kaynab   tahilem
iskelok irad iseska uata epitoneg ratna nagnubuh nad haftun amsalp isairav  salp  am
.haftun   sisilana lisaH retsulc   retkarak nad fitatilauk retkarak nakrasadreb
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 adap tahilret itrepes margodned kutneb malad nakijasid itamaid gnay fitatitnauk
.41.4 rabmaG  
 
 margodneD .41.4 rabmaG  nakrasadreB sanaN epitoneG tapmE fitatilauK retkaraK  
 nad fitatitnauK retkaraK  
  
 retkarak nad fitatilauk retkarak adap margodned lisah nakrasadreB
 neisifeok ikilimem sanan epitoneg tapme awhab tahilid tapad fitatitnauk  ytiralimis
%66,89 )napirimek takgnit( -  .%68,99 rabmaG iraD  1.4 4  mumu araces tahilret
 maladek gnologret epitoneg tapmeek aud   kopmolek utiay raseb kopmolek
 irad iridret amatrep epitoneg  euQ e  nad n epitoneg   neisifeok nagned rubuB
ytiralimis  0 rasikreb ,  irad iridret audek kopmolek nakgnades ,99 epitoneg   akgnaB
 nad  epitoneg M  neisifeok nagned uda ytiralimis  0 rasikreb ,  margordned iraD .89
 awhab tahilret epitoneg   rubuB kusam   kopmolek maladek epitoneg   neeuQ  gnay
 neeuQ sanan nagnolog nakapurem  nakgnades epitoneg  ek kusam udam   malad
 kopmolek epitoneg  nakapurem gnay akgnaB  nagnolog  na  .enneyaC htoomS san  
iric ikilimem utas kopmolek malad kusamret gnay epitoneG -  epit iric
,harem agnub aetkarb anraw ,agnub aetkarb tapadret ,kaget nahubmutrep   anraw
/nauajihek agnub kapolek hitup agnub atokham anraw ,uajih -  isatneiro ,ugnu
et agnub atokham  haub kutneb ,kiab gnatam akitek haub anraw naataremek ,akubr
s sirdnili  atam naakumrep ,lojnonem haub atam liforp ,haub kitnib tapadret kadit ,
 rasikreb namanat iggnit ,gnajnap tucurek haub atokham kutneb ,gnades haub
 14  
 
39 aratna -  nuad gnajnap ,mc 551  rasikreb 58 aratna -  rasikreb nuad rabel ,mc 531
04,3 aratna - 62 aratna rasikreb nuad halmuj ,mc 00,8 -  gnatab retemaid ,ialeh 17
00,4 aratna rasikreb -  haub rasad sanut halmuj ,mc 07,9
 
( pils ) 0 aratna rasikreb -  5
( haub iakgnat sanut halmuj ,sanut pah  aratna rasikreb )sa 0-  sanut halmuj ,sanut 5
( gnatab toohs 0 aratna rasikreb ) - ( nakana halmuj ,sanut 4 rekcus 0 aratna rasikreb ) -
007 aratna rasikreb atokham nagned haub tobob ,sanut 2 -  apnat haub tobob ,g 0022
996 aratna rasikreb atokham - 31 aratna rasikreb haub gnajnap ,g 0002 -2  ,mc 0
72,8 aratna rasikreb haub retemaid -  rasikreb haub iakgnat retemaid ,mc 88,21
06,1 aratna - 9 aratna rasikreb atokham iggnit ,mc 97,4 -  nuad halmuj ,mc 33
201 aratna rasikreb atokham - 001 aratna rasikreb atokham tobob ,ialeh 371 -  ,g 053
sikreb atam namaladek 32,1 aratna ra - 04,1 aratna rasikreb itah retemaid ,mc 00,2 -
( nakamid tapad gnay haub naigab esatnesrep nad ,mc 34,3 trap elbide  rasikreb )
33,35 aratna - .% 58,29  
iric ikilimem aud kopmolek malad kusamret gnay epitoneG -  epit iric
arb tapadret ,kaget nahubmutrep ,harem agnub aetkarb anraw ,agnub aetk   anraw
/nauajihek agnub kapolek hitup agnub atokham anraw ,uajih -  isatneiro ,ugnu
 haub kutneb ,kiab gnatam akitek haub anraw naataremek ,akubret agnub atokham
natam mulebes haub anraw ,haub kitnib tapadret kadit ,tucurek  ,namatihek uajih g
 aratna rasikreb namanat iggnit ,raseb haub atam naakumrep ,atar haub atam liforp
48 -  051  aratna rasikreb nuad gnajnap ,mc 66 -  901  aratna rasikreb nuad rabel ,mc
06,3 -  05,6  aratna rasikreb nuad halmuj ,mc 02 -  15 asikreb gnatab retemaid ,ialeh  r
 aratna 05,3 -  07,8  haub rasad sanut halmuj ,mc ( pils ) 0 aratna rasikreb -  ,sanut 2
( haub iakgnat sanut halmuj pah 0 aratna rasikreb )sa -  gnatab sanut halmuj ,sanut 1
( toohs 0 aratna rasikreb ) - ( nakana halmuj ,sanut 8 rekcus 0 aratna rasikreb ) -  1
  aratna rasikreb atokham nagned haub tobob ,sanut 058 -  0532  apnat haub tobob ,g
 aratna rasikreb atokham 056 -  0522  aratna rasikreb haub gnajnap ,g 00,41 -  05,92
 aratna rasikreb haub retemaid ,mc 04,6 -  71,11 asikreb haub iakgnat retemaid ,mc  r
 aratna 98,1 -  27,3  aratna rasikreb atokham iggnit ,mc ,01 05 -  00,82  nuad halmuj ,mc
 aratna rasikreb atokham 301 -  271  aratna rasikreb atokham tobob ,ialeh 001 -  052  ,g
aratna rasikreb atam namaladek 53,1 -  40,2  aratna rasikreb itah retemaid ,mc 03,1 -
 42,3 ep nad ,mc ( nakamid tapad gnay haub naigab esatnesr trap elbide  rasikreb )
 aratna 66 , 66 - 68 , 66 .%  
